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MEMORANDUM FOR FILE 

The Air lock  Module Thermal Con t ro l  System ( 
t h e  Workshop ( W S )  r e f r i g e r a n t  system u s e  Coolanol-15 
a n t  i n s i d e  t h e  Skylab. The f i r e  hazard  of Coolanol-15 w a s  
reviewed a t  a r e c e n t  meeting of t h e  OMSF Management C o u n c i l .  

Coolanol-15 w a s  t h e  Gemini Environmental  Con t ro l  Sys- 
t e m  c o o l a n t ,  i d e n t i f i e d  a s  MSC 1 9 8 ,  a s i l i ca t e  ester p roduc t  
of t h e  Monsanto Chemical Co. The f l a s h  f i r e  tempera ture  of 
Coolanol-15 a t  sea l e v e l  i s  170°F-1850F. However, it has  been 
r e p o r t e d  t h a t ,  f o r  t h e  oxygen-rich atmosphere and zero-g 
environment of Skylab, it i s  expec ted  l o w e r  t empera tu res  on t h e  
o r d e r  of 1 6 0 ° F  would provide  a p o t e n t i a l  f l a s h  f i r e  c o n d i t i o n .  

I n  o r d e r  t o  e l i m i n a t e  t h i s  p o t e n t i a l  f i r e  haza rd  from 
t h e  Skylab i n t e r i o r ,  one of  t h e  fo l lowing  changes i s  necessary :  

1. An e n t i r e l y  new AMTCS & W S  r e f r i g e r a n t  system. 

2 .  I s o l a t i o n  or  containment of Coolanol-15 o u t s i d e  
t h e  Skylab. 

3 .  Subs ti t u t i o n  of ano the r  coo lan t .  

N e w  System 

An e n t i r e l y  new system i s  d e s i r a b l e  f o r  op t imiz ing  a 
c o o l i n g  system wi th  a nonflammable coolan t :  b u t  c e r t a i n l y  t h i s  
change i s  u n a t t r a c t i v e ,  from cost and schedu le  c o n s i d e r a t i o n s .  

I s o l a t i o n  o r  Containment of Coolanol-15 
w 

This  could  be accomplished by replumbing t h e  systems 
c o n t a i n i n g  Coolanol-15 i n  a manner t h a t  on ly  t h o s e  components 
o u t s i d e  t h e  Skylab would con ta in  Coolanol-15. This  would 
remove t h e  f i re  hazard from i n s i d e  t h e  Skylab and would be  
d e s i r a b l e  i n  r e t a i n i n g  a s i g n i f i c a n t  p o r t i o n  of t h e  q u a l i f i e d  
hardware, e.g.  r a d i a t o r s  and c e r t a i n  e l e c t r o n i c  co ld  p l a t e s .  
The i n t e r n a l  c o o l i n g  components, such as  t h e  cab in  and condens- 
i n g  h e a t  exchangers ,  could  be cooled  by a wa te r  system i n t e r f a c i n g  
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o u t s i d e  t h e  Skylab i n  a Coolanol-l5/water h e a t  exchanger.  T h i s  
i s  s i m i l a r  t o  t h e  c u r r e n t  water  systems used for  t h e  AM Con t ro l  
& Display  pane l  and for  s u i t  cool ing .  The major i n t e r n a l  and 
e x t e r n a l  AMTCS components are l i s t e d  i n  Table I. A schematic 
of t h e  p r e s e n t  c o o l a n t  loop is shown i n  F i g u r e  1 w i t h  t h e  add i -  
t i o n  of a Coolanol-l5/water h e a t  exchanger and water pump module. 
The i n t e r n a l  components are c i r c l e d .  

Douglas A s t r o n a u t i c s  Eas t e rn  Div i s ion  (MDAC-ED); however, r a d i -  
a n t  pane l s  w e r e  used i n  p l a c e  of t h e  c a b i n  h e a t  exchangers .  (2) 

A system very  s i m i l a r  t o  t h i s  w a s  proposed by McDonnel 

S u b s t i t u t i o n  of Coolant 

Simply s u b s t i t u t i n g  a n o t h e r  c o o l a n t  for  Coolanol-15 
would be a t t r ac t ive ,  i f  a c o o l a n t  were found w i t h  the  fo l lowing  
p r o p e r t i e s :  a c c e p t a b l e  f lammabi l i ty  and t o x i c i t y  hazard l e v e l s ,  
compat ib le  heat  t r a n s f e r  and f l o w  p r o p e r t i e s ,  and compatible  
materials p r o p e r t i e s .  Compat ib i l i ty  i s  e s s e n t i a l  t o  minimize re- 
des ign  and r e q u a l i f i c a t i o n  of t h e  thermal c o n t r o l  system hardware 
l i s t e d  i n  Table I. 

T h e  c u r r e n t  Apollo and Skylab program coolants and 
t h e i r  p h y s i c a l  p r o p e r t i e s  are l i s ted  i n  Table 11. ( 3 )  D a t a  show 
t h a t  g lycol -water ,  a l though flammable under c e r t a i n  c o n d i t i o n s ,  
i s  s i g n i f i c a n t l y  less flammable t h a n  Coo lan01-15 . (~ )  A l i s t  of 
known p o t e n t i a l  c o o l a n t s  which may be cons ide red  f o r  s u b s t i t u t i o n  
of Coolanol-15 i s  given i n  Table 111. 

1 0  2 2-DGM- t l a  

Attachments 

D. G. M i l l e r  
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TABLE I 

MAJOR AMTCS COMPONENTS 
CONTAINING COOLANOL- 15  

INTERNAL ( W I T H I N  P R E S S U R I Z E D  VOLUME) 

CONDENSING HEAT EXCHANGERS 

CABIN A F T  HEAT EXCHANGERS 

CABIN STS HEAT EXCHANGERS 

TAPE RECORDER COLD PLATE 

EXTERNAL ( O U T S I D E  P R E S S U R I Z E D  VOLUME) 

RADIATOR 

THERMAL CAPACITOR 

EVA, I V A  S U I T  HEAT EXCHANGERS 

COOLANT THERMAL CONTROL VALVE 

ATM WATER/COOLANOL-15 HEAT EXCHANGER 

O2 HEAT EXCHANGER 

BATTERY MODULE COLD PLATE 

5 ELECTRONIC MODULE COLD P L A T E S  

COOLANT RESERVOIRS 

PUMP MODULE 

SELECTOR VALVE 

GROUND COOLING HEAT EXCHANGER 
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